IV                                                    PREFACE.
many kinds of investigation, chemical, physical, mineralogieal, and
geological, that no petrologist is likely to follow all of them to their
ultimate limit, but must content himself with some special branch
of the subject, leaving to others the work in other branches. Thus,
chemical investigations, to be of permanent value, must be carried
on by one who is a skilled analyst; and the same is equally true of the
physical, whether it concerns the optical or other physical characters
of crystals or the chemicophysical problems involved in their crystal-
lization. There is also a large field of work in the crystallography
of minerals; while the geological study of the modes of occurrence
and relationships and the probable history of rocks furnish ample
opportunities for extended research to those especially fitted to
pursue them.
The student beginning the subject of petrology needs at leant an
introductory knowledge of the branches of science that underlie min-
eralogy in order to apply certain of the principles to the study of
rocks. This knowledge he is expected to have acquired in courses
in chemistry, physics, mineralogy, and geology, but the broadness of
these subjects makes it advisable to call attention to those particular
principles that are immediately applicable to the study in hand.
This has been put in the form of a review of some elementary prin-
ciples in chemistry affecting an understanding of the composition of
minerals; the same has been done with the principles involved in
the use of optical methods for determining minerals in thin sections,
and those relating to other physical features, particularly the theories
concerning molecular structure and crystal form. Owing to the
special use of thin sections in the investigation of rocks and to the
employment of polarized light in their microscopical study, it is neces-
sary to elaborate the review of the optical principles and to describe
at considerable length the interference phenomena that become
diagnostic characters of the rock minerals. The second part of the
book contains descriptions of the better known rock minerals adapted
to their study and identification in rocks, emphasis having been
placed on their chemical composition as of fundamental petrological
importance.
In the construction of the book I have availed myself of the data
and material so ably presented to the student in the works of Groth,
Dana, Rosenbusch, Hintze, L6vy and Lacroix, and of other min-
eralogists and petrographers. To Professor Groth I am indebted
largely for the method of presentation of the physical characteristics
of the minerals, which will be easily recognized by any one familiar